Abstract Following the abolishment of dual nomenclature, Stilbospora is recognised as having priority over Prosthecium. The type species of Stilbospora, S. macrosperma, is the correct name for P. ellipsosporum, the type species of Prosthecium. The closely related genus Stegonsporium is maintained as distinct from Stilbospora based on molecular phylogeny, morphology and host range. Stilbospora longicornuta and S. orientalis are described as new species from Carpinus betulus and C. orientalis, respectively. They differ from the closely related Stilbospora macrosperma, which also occurs on Carpinus, by longer, tapering gelatinous ascospore appendages and by distinct LSU, ITS rDNA, rpb2 and tef1 sequences. The asexual morphs of Stilbospora macrosperma, S. longicornuta and S. orientalis are morphologically indistinguishable; the connection to their sexual morphs is demonstrated by morphology and DNA sequences of single spore cultures derived from both ascospores and conidia. Both morphs of the three Stilbospora species on Carpinus are described and illustrated. Other species previously recognised in Prosthecium, specifically P. acerophilum, P. galeatum and P. opalus, are determined to belong to and are formally transferred to Stegonsporium. Isolates previously recognised as Stegonsporium pyriforme (syn. Prosthecium pyri forme) are determined to consist of three phylogenetically distinct lineages by rpb2 and tef1 sequence data, two of which are described as new species (S. protopyriforme, S. pseudopyriforme). Stegonsporium pyriforme is lectotypified and this species and Stilbospora macrosperma are epitypified. Based on DNA sequence data, the North American Stegonsporium acerophilum is recorded from Europe for the first time, and new hosts from Acer sect. Acer are reported for S. opalus and S. pyriforme. Stilbospora and Stegonsporium are classified within the revived family Stilbosporaceae. Prosthecium appendiculatum, P. auctum and P. innesii are shown to be unrelated to the Stilbo sporaceae and are recognised in three distinct genera, Phaeodiaporthe appendiculata, Alnecium auctum n. gen. and Calosporella innesii within Diaporthaceae, Gnomoniaceae and Sydowiellaceae, respectively. The generic types of these three monotypic genera are briefly described, illustrated and lecto-and epitypfied.
INTRODUCTION
gave an account of the diaporthalean genus Prosthecium Fresen. 1862, basically characterised by inconspicuous or light-coloured ectostromatic discs, scant prosenchymatous entostroma and large, several-celled, appendaged ascospores and several-celled conidia, with two subgenera. Later Barr (1978) separated species of the subgenus Pseudo prosthecium, distinguished by elongate ascospore appendages, as Hapalocystis Auersw. ex Fuckel (see also Jaklitsch & Voglmayr 2004) . While the asexual genus Stilbospora had been widely regarded as being linked to Prosthecium (Winter 1887, Petrak 1923 , Barr 1978 , the genus Stegonsporium was long thought to be the asexual morph of the pleosporalean genus Splanchnonema (Kirk et al. 2001 ). However, Voglmayr & Jaklitsch (2008) confirmed Stilbospora macrosperma Pers. as the asexual morph of Prosthecium ellipsosporum, and they clearly showed that also Stegonsporium belongs to Prosthecium.
In their account of Prosthecium, Voglmayr & Jaklitsch (2008) re-defined the genus Prosthecium, confining it to parasites of Carpinus with Stilbospora asexual morphs and Acer with Stegonsporium asexual morphs, respectively. They documented Prosthecium ellipsosporum from Carpinus betulus, and described five species of Prosthecium with Stegonsporium asexual morphs from Acer, concluding that they were highly host specific, being mostly confined to a single host species. In addition, two distinct species of Prosthecium having Stegon sporium asexual morphs were each found to co-occur on the European Acer pseudoplatanus and on the North American Acer saccharum. All hosts of the maple-inhabiting species were revealed to belong to Acer section Acer.
Recent changes of the International Code of Nomenclature (ICN) for unified nomenclature raised the question of appropriate generic classification of the species currently classified within Prosthecium. Stilbospora macrosperma Pers., the type species of Stilbospora Pers. 1801, was confirmed as the asexual morph of Prosthecium ellipsosporum, the generic type of Prosthecium, by Voglmayr & Jaklitsch (2008) , thus these genera are synonyms. Because the genus Stilbospora Pers. (Persoon 1801 ) is older than Prosthecium, the use of Prosthecium would require conservation (Crous et al. 2012) . As the asexual morph placed in Stilbospora is more common and conspicuous than the sexual morph, it seems practical to follow the principle of priority and recognise Stilbospora over Prosthecium.
Stilbospora and Stegonsporium are closely related genera both of which have sexual morphs that have been placed in Prosthecium (Voglmayr & Jaklitsch 2008) . Both share similar acervular conidiomata with simple, hyaline paraphyses and hyaline, cylindrical, septate conidiophores, annellidic conidiogenous cells and brown, septate conidia with a hyaline sheath. Stilbospora is characterised by ellipsoid to oblong euseptate ascospores and conidia with usually three transverse eusepta, whereas Stegonsporium has mostly pyriform conidia with 2-7 Table 1 Hosts, origin, herbarium, culture and GenBank accession numbers of the specimens used for phylogenetic analyses. For details on collection data, see Voglmayr & Jaklitsch (2008) and lists of specimens examined. Taxa, hosts and origins in bold denote new species, hosts and origins, respectively, for the species. Type species marked by an asterisk (*); E = epitype, H = holotype, N = neotype.
transverse and 1-3 longitudinal distosepta, and also the ascospores are distoseptate (Voglmayr & Jaklitsch 2008) . Since 2008, numerous additional Stegonsporium collections from various Acer species were studied to provide additional data on distribution and host specificity. Of special interest were trees of the North American Acer saccharum and A. grandidentatum grown in European parks to evaluate the high host specificity revealed in Voglmayr & Jaklitsch (2008) . In addition, southern European Acer species not yet investigated for their Stegon sporium parasites were sampled to re-assess host ranges. All accessions were cultured and characterised by means of DNA sequence data.
Stilbospora macrosperma (syn. Prosthecium ellipsosporum) was found to be a common fungus on Carpinus betulus in Europe, and numerous fresh collections of S. macrosperma were made and examined (Voglmayr & Jaklitsch 2008) . In one of these collections, long, tapering ascospore appendages were observed, which strongly deviated from the short, ellipsoid ascospore appendages of S. macrosperma, and such specimens were subsequently recollected several times from the same site. Collections from the south-eastern European Carpinus orientalis proved to be significantly different from S. macrosperma in having ascospore appendages that are blunt and tapering similarly to those in Stegonsporium galeatum. Of these collections, cultures were obtained from both ascospores and conidia for pure culture and DNA studies, which revealed two distinct species closely related to S. macrosperma.
Relegation of Prosthecium into synonymy with Stilbospora also raises the problem of proper generic classification of other species currently classified in Prosthecium. In the most recent taxonomic revision of Prosthecium, Barr (1978) accepted P. appendiculatum, P. auctum, P. innesii (as P. platanoides), P. acrocystis and P. stylosporum in addition to the generic type P. ellipsosporum. We collected fresh material of the first three species and included them in our phylogenetic analyses to reveal their phylogenetic affinities. They proved to be unrelated to Prosthecium ellipsosporum. Accordingly, we dispose them in three distinct genera belonging to three different families below.
MATERIALS AND METHODS

Sample sources
Collection data, hosts, herbarium, culture and GenBank accession numbers of the specimens used for phylogenetic analyses are provided in Table 1 . Single spore isolates were prepared and grown on 2 % malt extract agar (MEA; 2 % w/v malt extract, 2 % w/v agar-agar; Merck, Darmstadt, Germany). Details of the specimens used for morphological investigations are listed in the Taxonomy section after the respective descriptions.
Morphology
Morphological observations and measurements were carried out on a stereo-microscope and after mounting in tap water or 3 % KOH on a compound microscope using Nomarski differential interference contrast (DIC). Images were recorded with a Zeiss AxioCam ICc3 digital camera. Measurements are reported as maxima and minima in parentheses and the mean plus and minus the standard deviation of a number of measurements given in parentheses.
DNA extraction, PCR and sequencing
DNA extraction follows the procedure described in Voglmayr & Jaklitsch (2008) . For the collections marked with PR in Table 1 , DNA was directly extracted from conidiomata using the protocol described in Voglmayr & Jaklitsch (2011) . The D1, D2 region of the LSU rDNA region was amplified with primers LR0R (Moncalvo et al. 1995) and TW14 (White et al. 1990) , and the complete ITS rDNA region with primers ITS4 and ITS5 (White et al. 1990 ). Alternatively, a c. 1.6 kb fragment of partial nuSSUcomplete ITS-partial LSU was amplified with primers V9G (de Hoog & Gerrits van den Ende 1998) and LR5 (Vilgalys & Hester 1990) . A c. 1.3 kb fragment of the tef1 (translation elongation factor 1 alpha) gene was amplified with primers EF1728F (Carbone & Kohn 1999) and TEF1LLErev (Jaklitsch et al. 2006) . A c. 1 kb fragment of RNA polymerase II subunit B (rpb2) was amplified using the primer pair fRPB2-5f and fRPB2-7cr (Liu et al. 1999) . PCR products were purified using the enzymatic PCR cleanup described in Werle et al. (1994) according to Voglmayr & Jaklitsch (2008) . DNA was cycle-sequenced using the ABI PRISM Big Dye Terminator Cycle Sequencing Ready Reaction Kit v. 3.1 (Applied Biosystems, Warrington) with the same primers as in PCR and an automated DNA sequencer (ABI 3130xl or 3730xl Genetic Analyzer, Applied Biosystems); in the partial SSU-ITS-partial LSU fragment the additional primers ITS4 and LR3 (Vilgalys & Hester 1990) were used.
Data analysis
To reveal the phylogenetic position of the new species of Stil bospora and the diverse species formerly classified within Prosthecium, a phylogenetic analysis was performed with LSU rDNA sequences. Sequences of representative species of Diaporthales were selected from Castlebury et al. (2002) and supplemented with sequences from GenBank; two accessions of Gaeumannomyces (Magnaporthaceae) were included as outgroup. GenBank accession numbers are given in the phylogenetic tree (Fig. 1) . For a more detailed analysis of the phylogenetic relationships of Stilbospora, Stegonsporium and Prosthecium appendiculatum and to test the ability of the ITS for species delimitation, an ITS rDNA matrix was analysed, including a representative sample of Diaporthe species selected from Gomes et al. (2013) and Chrysoporthe as outgroup. For detailed investigations of species relationships and delimitation within Stilbospora and Stegonsporium, rpb2 and tef1 sequences of a representative sample were separately analysed, with Mel anconiella sequences from Voglmayr et al. (2012) as outgroup. Melanconiella was selected as outgroup for the rpb2 and tef1
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Chrysoporthe hodgesiana JN942328 Fig. 3 One of 112 phylograms of length 1 318 revealed by an MP analysis of 1 450 characters of the tef1 alignment of Stegonsporium and Stilbospora, with Melanconiella as outgroup. The backbone of all MP trees was identical, and minor topological differences were observed only within the highly supported terminal clades. MP and ML bootstrap support values above 55 % are given at the first and second position, respectively, above or below the branches. matrices, because it was the phylogenetically closest group for which verified sequences were available covering the complete sequence range used in the current phylogenetic analyses. The GenBank accession numbers of sequences used in the phylogenetic analyses of ITS, tef1 and rpb2 are given in Table 1 . To determine the phylogenetic position of Prosthecium auctum within Gnomoniaceae, a slightly reduced multigene matrix (ITS, LSU, rpb2, tef1) from Sogonov et al. (2008) was used, with Melanconis selected as outgroup; for the GenBank accession numbers see table 1 of Sogonov et al. (2008) .
All alignments were produced with the server version of MAFFT (www.ebi.ac.uk/Tools/mafft), checked and refined using BioEdit v. 7.0.4.1 (Hall 1999) . After the exclusion of excessive leading and trailing gap regions, the LSU matrix contained 1 687 characters. The ITS, tef1, rpb2 and combined data matrices contained 561, 1 450, 1 177 and 3 361 characters, respectively.
Maximum parsimony (MP) analyses were performed with PAUP v. 4.0 b10 (Swofford 2002) , using 1 000 replicates of heuris tic search with random addition of sequences and subsequent TBR branch swapping (MULTREES option in effect, COL-LAPSE = MAXBRLEN, steepest descent option not in effect). All molecular characters were unordered and given equal weight; analyses were performed with gaps treated as missing data. Bootstrap analysis with 1 000 replicates was performed in the same way, but using 10 rounds of random sequence addition and subsequent branch swapping during each bootstrap repli cate; in addition, each replicate was limited to 1 million rearrangements in the LSU, ITS, tef1 and the combined analyses. To identify how many additional steps are required to reveal Stilbospora as a monophyletic clade in the LSU analyses, the MP heuristic search was repeated with the same settings, but applying the constraint that Stilbospora and Stegonsporium are monophyletic sister groups.
For maximum likelihood (ML) analyses, 500 rounds of random addition of sequences as well as 1 000 fast bootstrap replicates were computed with RAxML (Stamatakis 2006) as implemented in raxmlGUI 1.3 (Silvestro & Michalak 2012) , using the GTRGAMMA and GTRCAT models of sequence substitution, respectively. For the multigene analyses, partitioned substitution models were implemented for each gene. The final matrices used for phylogenetic analyses were deposited in TreeBASE (http://www.treebase.org) and are available under http://purl. org/phylo/treebase/phylows/study/TB2:S14652.
RESULTS
Molecular phylogenetic analyses
Of the 1 687 characters included in the LSU analyses, 187 were parsimony informative. MP analyses revealed 290 MP trees of 583 steps (not shown). The ML analyses revealed a tree of lnL = −5619.2382, which is shown as phylogram in Fig. 1 , with ML and MP bootstrap support above 60 % given at first and second position above/below the branches. Tree topologies between the strict consensus tree of the MP and the ML tree are largely compatible; minor differences concern a few non-supported nodes in the medium part of the tree backbone: MP analyses (not shown) reveal the sequential arrangement Pseudovalsaceae-Hercospora tiliae/ Melanconis desmazieri clade -Diaporthaceae-Stilbosporaceae-Valsaceae-Melanco niella, while the topology of the remaining clades is compatible with the ML tree. In addition, there are a few minor topological differences of non-supported nodes within Sydowiellaceae and Gnomoniaceae. In both MP and ML analyses, monophyly of the Stegonsporium-Stilbospora clade is moderately supported. While Stegonsporium is revealed as a monophyletic lineage with high to maximum support (100 % / 98 % ML / MP bootstrap support), Stilbospora is revealed as a paraphyletic lineage basal to the Stegonsporium clade in both MP and ML analyses, however without bootstrap support, and only a single additional step (584 steps altogether) is required to reveal Stilbospora as a monophyletic sister group to Stegonsporium (data not shown).
The three additional species included in the study currently classified within Prosthecium but belonging elsewhere were revealed to be unrelated to the Stegonsporium-Stilbospora clade (Fig. 1) . Prosthecium auctum was found to belong to the Gnomoniaceae, where its closest relatives remain unclear. Prosthecium appendiculatum is placed within Diaporthaceae close to Diaporthe, whereas Prosthecium innesii is placed within Sydowiellaceae (Fig. 1) .
The ITS matrix contained 561 characters, of which 187 were parsimony informative. MP analyses revealed 24 MP trees of 484 steps, one of which is shown as phylogram in Fig. 2 , with MP and ML bootstrap support above 50 % given at first and second position, respectively, above/below the branches. Tree topologies of the backbone of all MP trees were identical except for minor differences of topologies without bootstrap support within Diaporthe and Stegonsporium (nodes marked by an asterisk in Fig. 2 ). Stilbospora and Stegonsporium were revealed as highly supported monophyletic lineages (97-100 % bootstrap support), and sister group relationship of the two genera received high support as well. Within Stilbospora, sister group relationship of S. macrosperma to the highly supported S. longicornuta / S. macrosperma clade received maximum support. Contrarily, resolution of the ITS trees was comparatively low within Ste gonsporium, where only S. acerinum, S. galeatum, S. pyriforme and S. protopyriforme were revealed as monophyletic lineages.
The tef1 matrix contained 1 450 characters, of which 474 were parsimony informative. MP analyses revealed 112 MP trees of 1 318 steps, one of which is shown as phylogram in Fig. 3 , with MP and ML bootstrap support above 55 % given at first and second position, respectively, above/below the branches. Tree topologies of the backbone of all MP trees were identical except for minor differences of topologies without bootstrap support within the species. The ML analyses revealed a tree of -ln = 8378.8858, the topology of which was fully compatible with the MP strict consensus tree except for minor differences lacking bootstrap support within the outgroup (Melanconiella spp.; data not shown).
The rpb2 matrix contained 1 177 characters, of which 380 were parsimony informative. MP analyses revealed ten MP trees of 865 steps, one of which is shown as phylogram in Fig. 4 , with MP and ML bootstrap support above 60 % given at first and second position, respectively, above/below the branches. The ML analyses revealed a tree of -ln = 5871.9762, the topology of which, apart from minor topological differences without bootstrap support within the outgroup (Melanconiella), differed from the MP strict consensus tree in the placement of the three species of the S. pyriforme s.l. clade. (Fig. 3) , while support is low in the rpb2 analyses (71 % MP bootstrap support, Fig. 4 ). In addition, the rpb2 MP strict consensus tree reveals a polytomy of the three cryptic species (S. protopyriforme, S. pseu dopyriforme and S. pyriforme).
The combined matrix used for phylogenetic analyses of Gno moniaceae contained 3 361 characters (581 from ITS, 1 220 from LSU, 1 089 from rpb2 and 471 from tef1), of which 789 were parsimony informative. MP analyses revealed three MP trees of 4 870 steps, one of which is shown as phylogram in Fig. 5 , with MP and ML bootstrap support above 60 % given at first and second position above/below the branches. The MP trees differed slightly in the position of Plagiostoma petio lophilum and P. geranii. The ML analyses revealed a tree of -ln = 27717.1585, the topology of which differed in the unsupported deeper nodes but was compatible with the MP tree in the nodes receiving significant bootstrap support (data not shown). In the MP analyses, Alnecium auctum was sister to the Ditopella ditopa /Phragmoporthe conformis clade (Fig. 5) , whereas in the ML analyses it was basal to the Amphiporthe/ Apiognomonia /Plagiostoma clade (not shown); however, none of these placements received bootstrap support. Notes -The molecular phylogenetic analysis of LSU data ( Fig. 1) confirm monophyly of the Stegonsporium-Stilbospora clade, previously classified as genus Prosthecium (Voglmayr & Jaklitsch 2008 ) and included within Melanconidaceae (Barr 1978) . However, Stilbospora and Stegonsporium form a distinct phylogenetic lineage and cannot be retained within that family, the type of which, Melanconis stilbospora, is phylogenetically distant (Fig. 1) . We therefore classify both genera in the separate family Stilbosporaceae, which was already established by Link (1826, as Stilbosporei). Above we emend the family and restrict it to the genera Stilbospora and Stegonsporium based on currently available data. Clements & Shear (1931) .
Key to accepted genera of Stilbosporaceae
Pseudostromata inconspicuous, immersed in bark, lifting it and causing fissures. Ectostroma inconspicuous, rarely widely erumpent, limited to a light grey, amber to brown disc of a gel matrix containing numerous, tightly packed periphyses extending from ostioles. Ostioles inconspicuous, cylindrical, with pale brownish walls, convergent in groups, not projecting, invisible or appearing as subhyaline to brownish circles in the disc. Entostroma confined to an inconspicuous loose network of hyaline to brownish, (1.5-)2-4(-6) µm wide hyphae, enclosing more or less circular groups of usually tightly packed perithecia filling the area of the entostroma, or disposed in a valsoid ring; sometimes more compact above perithecia around convergent ostioles. Perithecia depressed globose to lenticular, dark brown to nearly black when mature, disposed in one layer. Peridium of a dark brown textura angularis in face view. Asci first sessile, becoming free; ellipsoid to fusoid, containing 8 uni-or biseriate ascospores, without a refractive canal in the apex. Asco spores ellipsoid to oblong, brown, 3-euseptate; with a gelatinous appendage at each end. Conidiomata immersed in bark, acervular, with circular outline, appearing as dark brown to black spots of 0.5 to several mm, containing simple, septate, hyaline para-physes and hyaline, unbranched cylindrical conidiophores. Co nidiogenous cells annellidic. Conidia brown, ellipsoid or oblong, often slightly curved, truncate at the base, 3-euseptate; with a hyaline sheath.
Notes - Sutton (1975) provided an account about synonymy and lectotypification of the genus. The genus is characterised by acervular conidiomata that occur in bark of trees and shrubs, presence of septate paraphyses, cylindrical hyaline annellidic conidiophores, and brown, thick-walled, cylindrical conidia that have several (usually three) transverse eusepta and a narrow hyaline sheath. Ascospores are similar to conidia, but bear a hyaline appendage at each end. The genus contains numerous species that require critical revision, a task far beyond the scope of the current manuscript; it is likely that most of these species are not congeneric with the generic type, S. macrosperma. The three confirmed Stilbospora species treated here occur on Carpinus, have indistinguishable conidia and can morphologically only be identified by their ascospore appendages. (-14) µm, l/w = (2.5-)2.8-3.5(-4.2) (n = 96), usually with 3 eusepta, multiguttulate; surrounded by a 1-1.5 µm wide hyaline sheath.
Distribution -Known only from the type locality where it has been repeatedly collected for several years.
Habitat & Host range -Corticated, dead branches of Carpi nus betulus attached to the trees, apparently very rare. Notes -Stilbospora longicornuta is distinct from S. macro sperma, which occurs on the same host, Carpinus betulus, by its long, tapering, horn-like ascospore appendages. Ascospore appendages of S. orientalis are also tapering but distinctly shorter and blunter; in addition, the latter occurs on a distinct host, Carpinus orientalis, in Southern Europe. Stilbospora longi cornuta appears to be very rare, as it is only known from the type locality despite intense searches at various localities for many years. Pseudostromata c. 1-10 mm diam, pale yellowish, ochre, brown to olive brown in section, containing up to 80 perithecia. Ostioles inconspicuous and often invisible at the surface, embedded in a brownish ectostromatic disc. Perithecia (410-)490-620(-700) µm diam (n = 70). Asci clavate to ellipsoid, (185-)190 -240 (-275) × (23-)26-30(-33) µm (n = 33), thick-walled, containing 8 uni-or biseriate ascospores; apex without a refractive canal. Ascospores dark brown, ellipsoid to oblong, (31.5-)35-42(-49) × (11-)12 -14(-17) µm, l/w = (2.1-)2.7-3.3(-3.8) (n = 187), with usually 3 eusepta, multiguttulate; with subglobose to ellipsoid appendages at both ends projecting for (3.5-)4.5-7(-8) µm and (9 -)10.5 -13(-14) µm wide (n = 56). Conidiomata acervular, circular. Conidiogenous cells annellidic. Conidia dark brown, oblong, (34-)38-46(-55) × (10.5-)11.7-14(-15) µm, l/w = (2.3-)2.8-3.9(-4.8) (n = 100), usually with 3 eusepta, multiguttulate; surrounded by a 1-1.5 µm wide hyaline sheath.
Stilbospora macrosperma
Distribution -Widespread in Europe throughout the natural range of its host.
Habitat Notes -This is a well-known and distinct species, which is rather common on Carpinus betulus throughout its range. For details about synonymy and typification see e.g. Sutton (1975) . Stilbospora macrosperma differs from S. longicornuta and S. orientalis by its cap-like, rounded ascospore appendages, which are shorter than wide (Fig. 7e-j) . The species was first described as Stilbospora macrospora Pers., but the later Stilbospora macrosperma Pers. was sanctioned by Fries (1832) and thus has to be used. The name S. macrosperma has priority over Prosthecium ellipsosporum. To ensure nomenclatural stability of the generic type, a recent collection for which a culture and ITS, LSU, rpb2 and tef1 sequences are available, is here designated as epitype. Pseudostromata c. 1-2 mm diam, indistinct in face view, white to pale yellowish in section, containing up to 25 perithecia. Ostioles inconspicuous and often invisible at the surface. Peri thecia (290-)310-390(-440) µm diam (n = 35). Asci clavate to ellipsoid, (160-)185-235(-240) × 23-27 µm (n = 11), thickwalled, containing 8 uni-or biseriate ascospores; apex without a refractive canal. Ascospores dark brown, broadly ellipsoid to oblong, rarely fusoid and curved, (17.5 -)25 -32(-38) × (9.5-)10.5-12(-14) µm, l/w = (1.3-)2.1-3(-4.1) (n = 97), with (1-)3 eusepta, multiguttulate; appendages at both ends projecting for (9.5 -)11-16(-19) µm and (8.5 -)10 -13.5(-15) µm wide at the base (n = 48), straight or curved, gradually tapering towards their distal ends. Conidiomata acervular, circular in outline. Conidiogenous cells annellidic. Conidia dark brown, oblong, (27-)31-37(-46) × (8.5 -)9.5 -11.5(-13) µm, l/w = (2.3-)2.8 -3.7(-4.8) (n = 120), usually with 3 eusepta, multiguttulate; surrounded by a hyaline, 1-1.5 µm wide sheath.
Stilbospora orientalis
Distribution -South-eastern Europe (Croatia, Greece, Montenegro).
Habitat Notes -Stilbospora orientalis is well characterised by its host Carpinus orientalis and the bell-shaped, tapering ascospore appendages, which are reminiscent of Stegonsporium galeatum, a species growing on Acer pseudoplatanus. Stilbo spora orientalis is closest relative of S. longicornuta, with which it shares tapering ascospore appendages. These are, however, distinctly shorter and wider (10-19 × 8.5-15 vs 20-44 × 5-8 µm). Pseudostromata inconspicuous, immersed in bark and lifting it slightly, causing fissures to c. 1 mm. Ectostroma largely hidden by surrounding lobes of the bark, limited to an amber to light brownish disc of a gel matrix containing numerous tightly packed periphyses 1.5 -3(-5) µm wide. Ostioles inconspicuous, cylindrical, with pale brownish walls, convergent in groups, not projecting, invisible or appearing as subhyaline to pale yellowish brown circles in the disc. Entostroma confined to an inconspicuous loose network of hyaline to brownish, (1.5 -) 2 -4(-6) µm wide hyphae, enclosing more or less circular groups of usually tightly packed perithecia filling the area of the entostroma, or disposed in a valsoid ring; sometimes more compact above perithecia in the centre around convergent ostioles. Perithecia depressed globose to lenticular, dark brown to nearly black when mature, disposed in one layer. Peridium of a dark brown textura angularis in face view. Asci first sessile, becoming free; ellipsoid or clavate, containing 8 uni-or biseriate ascospores, a more or less cylindrical, slightly refractive canal in the apex; walls thick, appearing bitunicate at least when young. Ascospores ellipsoid to oblong, brown, mostly 5-distoseptate, sometimes with one oblique or longitudinal distoseptum in one to several cells; with a gelatinous appendage at each end. Conidiomata immersed in bark, acervular, with circular outline, appearing as dark brown to black spots of 0.5 to several mm, containing simple hyaline paraphyses and hyaline cylindrical septate conidiophores. Conidiogenous cells annellidic. Conidia brown, pyriform to oval, ellipsoid or oblong, truncate and hyaline at the base, with several distosepta and one, rarely two longitudinal distosepta in one to several cells, and a hyaline sheath; basal cell morphologically distinct from others.
Notes -Van Warmelo & Sutton (1981) provided a detailed account about synonymy, orthography and typification of Ste gonsporium, which is followed here. Based on thorough morphological studies of conidiomata, conidiophores and conidia, they only accepted S. pyriforme and S. acerinum and excluded numerous species from the genus. As currently circumscribed, the genus Stegonsporium is morphologically, ecologically and phylogenetically coherent and distinct. The genus is characterised by acervular conidiomata that occur in bark of trees and shrubs, presence of paraphyses, cylindrical hyaline annellidic conidiophores, and brown, thick-walled, obovate, pyriform to clavate conidia that are subdivided by both transverse and longitudinal distosepta and have a narrow hyaline sheath (Sutton 1980 , van Warmelo & Sutton 1981 , Voglmayr & Jaklitsch 2008 . Also sexual morphs are characterised by ascospores that are brown and distoseptate, but they often lack longitudinal septa and bear a hyaline appendage at each end (Voglmayr & Jaklitsch 2008) . For detailed species descriptions, see Voglmayr & Jaklitsch (2008) . Notes -The basionym of S. acerophilum, Dictyoporthe acer ophila, was epitypified by Voglmayr & Jaklitsch (2008) . The species is common on Acer saccharum and close relatives in North America. We report it here for the first time for Europe.
Key to accepted species of Stegonsporium (modified from
Stegonsporium galeatum (Höhn.) Jaklitsch & Voglmayr, comb. nov. Notes -The basionym of S. galeatum, Massaria galeata, was lecto-and epitypified by Voglmayr & Jaklitsch (2008) . Acer heldreichii is a new host for this species. (Voglmayr & Jaklitsch) from the same tree as the type of P. pyriforme, for which a culture and the tef1 sequence are available, is here selected as epitype for both S. pyriformis and Prosthecium pyriforme to stabilise the nomenclatural connection of both names.
Stegonsporium opalus
Reclassification of Prosthecium taxa not contained within the Stilbosporaceae
Alnecium Voglmayr & Jaklitsch, Etymology. Referring to its host, Alnus, and to the genus Prosthecium in which it has been previously classified.
Type species. Alnecium auctum (Berk. & Broome) Voglmayr & Jaklitsch. Genus of Gnomoniaceae, Diaporthales. Perithecia immersed in groups, black, with erumpent necks. Ascospores ellipsoid, 1-septate, thick-walled, hyaline, in age eventually becoming 3-septate and pale brown, with a gelatinous appendage at each end. Pseudostromata c. 1.5-2 mm diam, indistinctly pustulate in face view, containing 3-8 perithecia. Ectostromatic disc inconspicuous, brown to grey, scarcely erumpent through a circular to elongate cortical crack. Entostroma poorly developed, small, central, olive-grey. Ostioles erumpent, 1-8, cylindrical to conic, black. Perithecia black, 400-800 µm diam. Asci broadly fusoid to saccate, (90-)105 -120(-130) × (29-)31-42(-47) µm (n = 26), containing 8 uni-to triseriate ascospores; apex without a distinct ring. Ascospores hyaline to subhyaline, ellipsoid to oblong, (28 -)32 -37(-45) × (9 -)11-14(-16) µm, l/w = (2.2-)2.4-3.0(-3.9) (n = 140), with 1 euseptum, with age eventually becoming light brown and 3-septate, not to slightly constricted at septum, multiguttulate when fresh, thick-walled, with rounded ends and hyaline cylindrical appendages at both ends projecting for 2.5-5 µm and 3-5 µm wide at the base. Notes -Alnecium auctum has been classified within various different genera (see synonymy above), which suggests substantial uncertainties about its generic affiliation. Petrak (1923) and Barr (1978) classified A. auctum in Prosthecium, while Wehmeyer (1941) placed it in Melanconis. Its phylogenetic placement in the Gnomoniaceae is unexpected, as no earlier mycologist ever combined it in a genus that then was thought to be affiliated to this family. The Gnomoniaceae contains predominantly members that colonize non-woody material such as leaves, culms and stalks of herbaceous plants or leaves of trees and shrubs. The family has been characterised as having mostly small, non-or rudimentarily stromatic ascomata and small, hyaline to yellowish, thin-walled ascospores (Barr 1978 , Monod 1983 ). Only few genera of the family inhabit bark of trees. The phylogenetic position of Ditopella or Phragmoporthe was already determined by Castlebury et al. (2002) , and Amphi porthe, Cryptosporella and Plagiostoma were added later (Mejia et al. 2008 . Except for being thin-walled, ascospores of Plagiostoma micromegala (Barr 1978) or P. pet rakii (Monod 1983 ) have some similarity with those of A. auctum, but these species are non-stromatic and occur in herbaceous material. However, Plagiostoma now also contains the genus Cryptodiaporthe Petr. (Mejia et al. 2008 , whose species generally inhabit bark of trees and shrubs. Alnecium shares the configuration of ascomata in indistinct or reduced prosenchymatous pseudostromatic tissues with the enlarged concept of Plagiostoma, but has thick-walled ascospores that turn brown in age, whereas ascospores of barkinhabiting species of Plagiostoma basically resemble those of Diaporthe in being thin-walled and remaining hyaline. Also ascospores of Amphiporthe are Diaporthe-like. Ditopella and Phragmoporthe occur also on Alnus. They differ from Alnecium by the absence of a stroma except for a rudimentary cly peus around ostioles, thin-walled ascospores and polysporous asci (Ditopella) or hyaline phragmospores (Phragmoporthe). Finally, ascospores of Cryptosporella are hyaline, thin-walled, elongate and non-appendaged. As none of the bark-inhabiting genera of the Gnomoniaceae in the current circumscription is congruent with A. auctum, the establishment of a new genus is necessary, even more as a clear phylogenetic affiliation to another genus could not be shown (Fig. 1, 5 ).
In the species description, Berkeley & Broome (1852: pl. X, f. 11) provided a good illustration, which clearly shows the features of the species. We studied two authentic collections from K, one without date but giving the same collection site as the original description, which was distributed as Rabenhorst, Fungi Europaei Exsiccati 143, and a second from the Herbarium Berkeley without any collection data. The first collection was selected as the lectotype, because the data agree with the description, it is in better condition and duplicates of this exsiccatum should also be present in other herbaria. In the lectotype only ascospores but no asci could be seen. To ensure nomenclatural stability, a recent well-developed specimen for which a culture and ITS-LSU, tef1 and rpb2 sequences are available is here selected as epitype. The ascospores are initially hyaline and 1-septate, with age eventually becoming light brown and 3-septate, with a small gelatinous appendage at each end (Fig. 10) . The asexual morph of this fungus is unknown. The slow-growing, dark grey to black colonies of CBS 124263 produced only sterile black ostiolate pycnidia on PDA.
Calosporella J. Schröt., in Cohn, Krypt.-Fl. Schlesien (Breslau) 3.2, 4: 442. 1897 ('1908 Type species. Calosporella innesii (Curr.) J. Schröt., in Cohn, Krypt.-Fl. Schlesien (Breslau) 3.2, 4: 442. 1897 ('1908 .
Notes -As currently circumscribed, Calosporella is monotypic, but the taxonomic history of the genus as well as species name to be applied is complicated. Schröter (1897) erected the genus Calosporella as a replacement name for Calospora Sacc., which he considered to be a homonym of Calospora Fuckel 1970, the latter being typified with C. hapalocystis (Berk. & Broome) Fuckel (= Hapalocystis berkeleyi Auersw. ex Fuckel; see Jaklitsch & Voglmayr 2004) . However, as Calospora Fuckel 1870 and Calospora Nitschke ex Niessl 1875 are nomina nuda (Holm 1975) , Calospora Sacc. 1883 is a valid name. In describing the genus Calospora, Saccardo (1883) were commonly considered to be conspecific, and the epithet platanoidis was mostly used for the species. Clements & Shear (1931) lectotypified Calospora Sacc. with C. platanoidis. However, as Wehmeyer (1941) pointed out, the type specimen of its basionym Sphaeria platanoidis Pers. is not congeneric with the current fungus, because it has widely erumpent greyish stromata and fusoid, 2-celled, 4-guttulate, hyaline spores which are constricted at the septum. As material of Persoon is not sent out on loan by L, the true identity of S. platanoidis cannot be clarified. The widely used concept of Sphaeria platanoidis (e.g. Saccardo 1883 , Höhnel 1918 , Clements & Shear 1931 , Barr 1978 was based on a misconception by Fries who distributed the current fungus as S. platanoidis in his Scler. suec. 186 (Wehmeyer 1941) . Because S. platanoidis is not a sanctioned name, the name cannot be lectotypified by material of Fries, and the concept of S. platanoidis is bound to the type specimen of Persoon. Therefore the name Calospora, lectotypified with C. platanoidis, cannot be applied for the current fungus and the next available generic name is Calosporella, and also the epithet platanoidis cannot be retained.
In his description of Calosporella, Schröter (1897) listed only C. innesii (as 'junnesii') and gave Sphaeria platanoidis Pers. as a doubtful synonym. Höhnel (1918: 116) lectotypified Calo sporella with C. platanoidis, which was subsequently also followed by Clements & Shear (1931) . However, this lectotypification is superfluous and formally incorrect as the only species listed in Schröter (1897) Pseudostromata c. 1-3 mm diam, pustulate in face view, circular, containing up to 20 perithecia. Ectostromatic disc erumpent, conspicuous, white to light grey, darkening with age, fusoid to circular, containing 1-15(-20) distinctly protruding ostioles. Entostroma crumbly, brownish. Ostioles erumpent, cylindrical, black. Perithecia black, 400 -600 µm diam. Asci broadly fusoid, 60-100 × 16-22 µm, containing 8 bi-to triseriate ascospores; apex without a distinct ring. Ascospores hyaline, fusoid to oblong, (20.5-)24-30(-34) × (6.5-)8-9.5(-10.5) µm, l/w = (2.3-)2.8 -3.5(-4.1) (n = 111), with 3 -4 eusepta, not to slightly constricted at septum, multiguttulate, with rounded ends and hyaline tapering appendages at both ends projecting for 5-7 µm, 3 -4.5 µm wide at the base. Asexual morph unknown.
Distribution -Europe. Notes -Calosporella innesii is characterised by hyaline, mostly 3-septate ascospores with small apical appendages and has been transferred to Prosthecium by Wehmeyer (1941) based on its phragmospores with apical appendages. This generic classification has subsequently been commonly followed. Barr (1978) argued that the correct epithet for the taxon should be Prosthecium platanoidis due to priority, but the type collection of this species is apparently not congeneric with the current fungus (see notes above). The name to be applied for the species is therefore C. innesii.
In the original description, Currey (1858) did not provide any details about collections. There are numerous authentic collections of the Currey herbarium in K, one of which is here selected as lectotype. To ensure nomenclatural stability, a recent well-developed specimen for which a culture is available is here selected as epitype. The appendages can be seen well in water mounts even from old herbarium specimens, but they quickly disappear in KOH mounts.
Phaeodiaporthe Petr., Ann. Mycol. 17, 2/6: 99. 1920 ('1919 Type species. Phaeodiaporthe keissleri Petr., Ann. Mycol. 17, 2/6: 99. 1920 ('1919 . Notes -Petrak (1919) erected the genus Phaeodiaporthe as a 'Diaporthe with dark spores', but later he (Petrak 1921) considered it as a synonym of Melanconiella. However, phylogenetic analyses show that Phaeodiaporthe is neither closely related to Melanconiella nor to Prosthecium, but it is placed within Diaporthaceae where it forms a distinct clade (Fig. 1) Pseudostromata c. 1-3 mm diam, pustulate in face view, containing up to 10 perithecia, often confined by a faint blackish marginal zone. Ectostromatic disc brown to blackish, circular, erumpent through a cortical rupture, containing 2 -12 ostioles. Entostroma whitish to brownish. Ostioles erumpent, convergent, cylindrical to conic, black. Perithecia 450 -800 µm diam, black. Asci clavate to broadly fusoid, (145-)150 -178(-190) × (27-)29-38(-44) µm (n = 22), containing 8 biseriate ascospores; apex with a distinct ring when fresh. Ascospores dark to blackish brown, ellipsoid to oblong, (26 -)31-38(-43) × (12.5-)14-17(-19.5) µm, l/w = (1.8-)2.0-2.4(-2.9) (n = 212), with 1 euseptum, constricted at septum, distinctly multiguttulate, with rounded ends and blunt, hyaline, cap-like appendages at both ends projecting for 2.5 -8 µm and 5 -7 µm wide at the base. Notes -Phaeodiaporthe appendiculata has been classified within various genera, which shows the uncertainties about its phylogenetic affiliation. Petrak (1919) Barr (1978) argued for inclusion in Prosthecium, despite the 2-celled ascospores and the conspicuous refractive apical ring in the ascus in P. appendicu lata. Vassilyeva (1994) formally transferred Diaporthe appen diculata to Phaeodiaporthe. A recent well-developed specimen, for which a culture and an ITS-LSU sequence are available, is here selected as epitype of both Diaporthe appendiculata and Phaeodiaporthe keissleri to stabilize nomenclatural connection of both names. The appendages are highly refractive in water mounts even from old herbarium specimens, but they are less distinct in KOH mounts.
DISCUSSION
Phylogeny and nomenclature of Stegonsporium and Stilbospora
While Stegonsporium forms a highly supported monophylum in the LSU analyses, Stilbospora is not resolved as monophyletic but as paraphyletic basal to Stegonsporium. However, this topology receives no bootstrap support, and only a single additional step is required in the MP analyses to resolve Stil bospora as a monopyhletic sister clade to Stegonsporium. This indicates that the LSU alone does not always contain enough phylogenetic resolution to reveal reliably well-supported phylogenetic relationships on the generic level. Morphologically, Stilbospora is a homogeneous genus; both ascospores as well as conidia are euseptate and highly similar in all species (Fig.  6-8) , and the main diagnostic features of Stilbospora species are their differently shaped ascospore appendages. In addition, all Stilbospora species studied so far grow on hosts belonging to the genus Carpinus, whereas the species of Stegonsporium are found on Acer section Acer. Furthermore, all species of Stegonsporium have distoseptate ascospores and conidia. Contrary to the LSU analysis, the status of Stilbospora and Stegonsporium as distinct sister clades is highly supported by ITS, tef1 and rpb2 sequence data (Fig. 2-4) . These morphological, ecological and molecular phylogenetic arguments strongly support the recognition of Stilbospora and Stegonsporium as distinct genera. for unified nomenclature, the nomenclatural status of Prosthe cium, Stilbospora and Stegonsporium as competing genera has to be re-evaluated. Based on priority, Stilbospora takes precedence over Prosthecium. As this genus is well-known and well-defined, there is little reason to argue for retaining Pros thecium via conservation, and the latter is therefore relegated into synonymy of Stilbospora.
The current study revealed two new Stilbospora species, which are distinct morphologically as well as phylogenetically. Sister group relationship of S. longicornuta to S. orientalis is highly supported in ITS, rpb2 and tef1 analyses, which is also in line with morphology, as both share long, tapering ascospore appendages, compared to the short cap-like appendages of S. macro sperma.
Including significantly more accessions as well as an additional sequence marker (rpb2), the current study confirms the findings of Voglmayr & Jaklitsch (2008) that Stegonsporium pyriforme consists of three phylogenetically separate entities, which biologically clearly represent distinct species. No significant morphological or ecological differences between these three entities could be found, rendering them cryptic species. We previously refrained from establishing formal names for them (Voglmayr & Jaklitsch 2008) ; however, considering the genetic homogeneity within and the high genetic distances between these three 'S. pyriforme' clades, which are even higher than between the morphologically clearly distinct S. acerinum, S. acerophilum and S. opalus (Fig. 3, 4) , we suggest that these three lineages should not be retained within a single species. Thus, we recognize them here as three distinct species, S. pyriforme s.str., S. protopyriforme and S. pseudopyriforme, based on their differences in DNA sequences.
Generic reclassification of Prosthecium appendiculatum, P. auctum and P. innesii
Within Prosthecium Barr (1978) recognised P. appendiculatum, P. auctum and P. innesii (as P. platanoidis) based on ascospore septation and appendages. According to our phylogenetic analyses, P. appendiculatum, P. auctum and P. innesii are neither closely related to the generic type, P. ellipsosporum (= Stilbo spora macrosperma) nor to each other, as they fall within Dia porthaceae, Gnomoniaceae and Sydowiellaceae, respectively. Within these families their closest relatives could not be revealed by molecular phylogenetic analyses due to lack of backbone support. In addition, their distinctive morphological characters do not match other genera. Therefore we classify these three species in three separate genera, viz. Phaeodia porthe, Alnecium and Calosporella.
New host and species records
The North American Stegonsporium acerophilum is here first recorded for Europe from Acer saccharum and its close relative A. grandidentatum grown in parks (arboreta) in the UK and the Czech Republic. This is remarkable, as both species are rarely planted outside arboreta, which means that individual trees are spatially highly separated from each other. Limited dispersal abilities of the large conidia and ascospores in combination with highly localized occurrence of its hosts indicate that the parasite may have been dispersed as an endophyte by transporting living trees. Distinct host specificity of Stegonsporium species was corroborated by the fact that indigenous neighbouring Acer pseudoplatanus trees were only infected by Stegonsporium pyriforme s.l., which has never been observed on A. saccharum.
Also Stegonsporium opalus co-occurs with its hosts, Acer opa lus and its close relative, A. obtusatum, as it is recorded from France as well as the UK, the latter being far outside the natural range of its hosts. In the present study we recorded S. opalus for the first time also from Acer hyrcanum in Austria.
Stegonsporium opalus from Acer hyrcanum, A. obtusatum and A. opalus formed a homogeneous lineage in the phylogenetic analyses of rpb2 and tef1 sequences (Fig. 3, 4) . In addition, S. opalus is recorded here for the first time on Acer mon spessulanum from France and on the eastern mediterranean A. sempervirens from Crete (Greece). The isolate from A. sem pervirens was genetically distinct in its ITS, tef1 and rpb2 sequences from S. opalus originating from Acer hyrcanum, A. obtusatum and A. opalus (Fig. 2-4) . The French isolate from A. monspessulanum had a slightly deviating tef1 sequence, while its ITS and rpb2 sequences were identical to those of typical S. opalus (Fig. 2 -4 ). These differences are considered to be within the intraspecific variability of S. opalus, but may indicate some evolutionary differentiation on these hosts.
New hosts were also recorded for Stegonsporium galeatum (A. heldreichii; Scotland) as well as for the various Stegon sporium pyriforme lineages: Acer monspessulanum (Croatia) as well as Acer heldreichii (UK) are new hosts for S. pyriforme s.str., and Acer heldreichii and A. velutinum (both from UK) are new hosts for S. pseudopyriforme. However, it remains unclear whether these Acer species are regular hosts for these Stegon sporium species, as they have not yet been sampled within their natural distribution range but only in arboreta in the UK.
